This paper discusses representative results from strontium isotope ratio ( 87 Sr/ 86 Sr) and biodistance analyses of archaeological human skeletal material carried out to assess the validity of the theory of a LMIB (ca. 1490/1470 BC) Mycenaean invasion of Crete and imposed political domination of Knossos, and thus shed more light onto the question of the LMIB destructions and the subsequent cultural upheaval on the island. These analyses show that the people buried in post-LMIB tombs at Knossos, traditionally associated with Mycenaeans based on material culture evidence, were in fact born locally and not in the Argolid. Further, the analyses presented reject the possibility that these people may represent the descendants of immigrants from the latter region. Additional negative evidence for the theory tested comes from further cranial and dental morphological analyses presented in the author's doctoral thesis, as well as the material culture itself, briefly discussed here.
Introduction
This paper investigates a long-standing, highly debated question concerning destructions, cultural discontinuity and population movement in Bronze Age Aegean archaeology, using integrated strontium isotope ratio ( 87 Sr/ 86 Sr) and biodistance analyses of human skeletal remains. This work largely derives from the author's doctoral and on-going post-doctoral research; it represents the first attempt to use osteoarchaeological evidence to explore the question of a Mycenaean presence at Knossos dating from the Late Minoan IB (LMIB) onwards in relation to the widespread destructions and the subsequent cultural upheaval on the island. Due to space limitations, this paper discusses only selected results of the work carried out, while more detailed publications are either already available (Nafplioti, 2008) or currently under preparation.
Archaeological background
At the end of the LMIB (ca. 1490/1470 BC), widespread destructions appear to have swept the island of Crete. In some cases, there is evidence that the sites had been abandoned prior to their destruction and that they were not reoccupied for approximately a hundred years. The above, coupled with evidence that the most serious damage at the depleted sites was concentrated at their operating administrative centres, attest to the anthropogenic, forced nature of the destructions, and to the aggression being directed towards a specific segment of the society (Driessen and Macdonald, 1997; Rehak and Younger, 2001) .
In more recent years, however, the contemporaneity of these destructions has been seriously questioned in the light of detailed studies of material culture and archaeomagnetic data. These suggest that the LMIB destructions probably span a period of one or two generations, rather than represent a single horizon (see Driessen and Macdonald, 1997) . Similarly, the palace of Knossos, originally thought to have escaped any attacks at the end of LMIB, may have not been fully functional in this period due to rebuilding operations (Macdonald, 2002) .
Further, the LMIB destructions appear to signal discontinuity in the Minoan culture. In the succeeding periods, novel features are introduced in many aspects of the material culture on island, such as the writing and administration, the domestic and funerary architecture, the sphere of religion, ritual and mortuary practices, and the thematography of the representational art and utility artefacts. Moreover, they are similar to contemporary developments in the Mainland (Popham, 1994; Treuil et al., 1996; Rehak and Younger, 2001 ). Nevertheless, as will be later discussed, these novel cultural features do not all simultaneously occur shortly after the LMIB destructions. Moreover, some are probably already present on Crete from the LMIA.
The predominant models proposed to interpret the LMIB destructions and the subsequent cultural upheaval on Crete include the following: interstate warfare and a Knossian take-over of the island, intrastate factional competition and social unrest, and a Mycenaean invasion and political domination of Knossos. Despite the critique directed at the lattermost model in more recent years (Niemeier, 1985; Catling, 1989; Driessen and Macdonald, 1997; Preston, 2004; Nafplioti, 2008) , this theory is still very influential in archaeological thinking and in models attempting to interpret the processes that brought about discontinuity in the Late Bronze Age (Late Minoan) culture history of Crete.
The principal constituent elements of the theory of a LMIB Mycenaean invasion of the island and political domination of Knossos include the introduction of the Linear B writing system, on the one hand, and discontinuity in the mortuary practices -mainly the funerary architecture and the material culture associated with the dead -on the other hand.
Because the Linear B writing system is associated with the Mycenaeans, the recovery of Linear B tablets from Knossos has been taken to confirm the hypothesis of an actual Mycenaean presence and political domination of this site dating from the LMII (Driessen, 1990) , the LMIIIA1-2 (Popham, 1970) , or the LMIIIB (Hallager, 1977 (Hallager, , 2010 Niemeier, 1985) ; The date put forth varies with the date adopted for the final destruction of the Knossos palace, when the majority of the Linear B tablets were conflagrated.
As regards mortuary practices in the LMII-IIIA, affinities between cemeteries at Knossos and the Mainland in terms of the abundance of bronze items and the combination of pottery types in burial assemblages (Alberti, 2004) , and principally funerary architecture and burial practices, have been viewed as evidence for the presence of Mycenaeans at Knossos. 'Warrior graves', 'burials with bronzes' and the single-chamber tombs with dromos or tombs of Mainland architecture that occur for the first time in the Mainland (Popham, 1994; Driessen and Macdonald, 1984; Doxey, 1987; Driessen, 1990) , have been excavated at post-LMIB sites on Crete, mainly in its central section, and their presence there has been associated with the settlement of Mycenaeans. Tombs of this type at Knossos include the LMII-III tombs in the cemeteries of Sellopoulo and Mavrospelio, the area south of the Palace (KSP), at Ayios Ioannis, Isopata and Zapher Papoura, and the Hutchinson's Tomb. All these cemeteries are located less than 2 kilometres from the Knossos palace, and the present study used all of the human skeletal material currently available from them.
Materials and methods
The present paper uses a bioarchaeological research framework to investigate the validity of the theory of Mycenaean political domination of Knossos following the LMIB destructions. The two forms of analysis employed, 87 Sr/ 86 Sr and biodistance analyses of human skeletal remains (in this case mainly from central Crete and the Argolid) are complementary: the former can detect first generation Mycenaean immigrants at Knossos, while the latter assesses issues of intra-and inter-population biological variation and distance to reconstruct population biological history and provide time depth to this research.
Strontium isotope ratio ( 87 Sr/ 86 Sr) analysis

Principles of the analysis
Studies of human population movement and residential mobility use 87 Sr/ 86 Sr analysis of human skeletal tissues as a proxy of local geology to determine the geographical origin of the individuals examined and distinguish between locals and nonlocals at the sites investigated. In this paper, 87 Sr/ 86 Sr analysis was performed on dental enamel samples from LMII-III archaeological collections from Knossos to explore whether nonlocals from Mycenae, or generally the Argolid, are present in tombs at Knossos associated with Mycenaeans.
In nature, strontium occurs in the form of four stable isotopes, i.e. 87 Sr, 88 Sr, 86 Sr, 84 Sr. 87 Sr is radiogenic and is the product of the radioactive decay of the rubidium isotope 87 Rb (half-life of approximately 47 billion years), while none of the other three strontium isotopes are radiogenic (Faure, 1986) . Therefore the ratio of 87 Sr to 86 Sr in any local geology depends on the relative abundance of rubidium and strontium and on the age of the rocks (Rogers and Hawkesworth, 1989) . Although other factors, such as proximity to marine environments (Veizer, 1989) , atmospheric deposition (Miller et al., 1993) and -in modern contexts -fertilizers can also have an impact on local 87 Sr/ 86 Sr signatures, they are largely a reflection of mineral weathering (Bentley, 2006) . 87 Sr/ 86 Sr passes from the bedrock into the soil and groundwater and hence into the food chain, reaching human tissue by way of the food and water consumed, with no fractionation related to biological processes (Graustein, 1989; Blum et al., 2000) . Thus 87 Sr/ 86 Sr in human tissue largely reflects local geology.
Because dental enamel is a cell-free tissue that forms during early childhood and does not remodel thereafter (Hillson, 2002) , it is possible to identify migrants who moved between geologically and isotopically different regions by comparing ratios measured in their tooth enamel samples and the local biologically available 87 Sr/ 86 Sr at the site where the respective individuals were buried (Price et al., 2002; Bentley, 2006) .
Due to high tectonic activity, the geology of the Aegean region is complex, and the region can be divided into isopic/tectonic zones that comprise groups of rocks sharing a common geological history (Higgins and Higgins, 1996) (Fig. 1) . For information on the geological context of this study see Nafplioti (2008) . Higgins and Higgins (1996: Fig. 2 (Nafplioti, 2007 (Nafplioti, , 2008 (Nafplioti, , 2009a (Nafplioti, , 2009b (Nafplioti, , 2010 , and due to the paucity of useful published 87 Sr/ 86 Sr data for Aegean rocks, a substantial share of the analyses performed (67 samples of archaeological and modern animal skeletal tissue) were aimed at assessing the variation of local biologically available 87 Sr/ 86 Sr values in the Aegean; thereby, the first map of such signatures in this region (Nafplioti, 2011) . For reasons explained in detail in earlier publications of the author (Nafplioti, 2008 (Nafplioti, , 2009a , following Price and colleagues (2002) this research principally used skeletal samples of local archaeological and modern animals to characterise the local biologically available 87 Sr/ 86 Sr signatures at the sites investigated.
In particular, the data discussed in this paper were recovered from nine archaeological animal enamel samples, eighteen modern snail shells and three archaeological human bone samples. Briefly, animal dental enamel was preferred as it is more resistant to post-depositional chemical and physical modifications compared to bone and dentine (Kohn et al., 1999; Bentley, 2006) . The selection of the modern snail shell samples in relation to issues of contamination from pollutants and/or soil fertilizers and their relatively small home ranges has been described in earlier relevant publications (Nafplioti, 2008 (Nafplioti, , 2009a (Nafplioti, , 2011 . Finally, for reasons relating to bone physiology (Parfitt, 1983) , archaeological human bone was also sampled to determine local biologically available 87 Sr/ 86 Sr. These data, however, are used with caution due to the possibility of post-depositional contamination of bone from local ground waters, and the possibility that recent immigrants may be present within the sampled indigenous population.
In order to provide an objective means of distinction between locals and nonlocals at a site, the author calculated the range of the mean local biologically available 87 Sr/ 86 Sr determined from archaeological animal enamel, modern snail shells and archaeological human bone samples, ± 2 standard deviations, as in Price et al. (2002) . If an individual was born, raised and spent at least the last 7 to 10 years of his/her life in the local area, 87 Sr/ 86 Sr values for samples of his/her dental enamel and bone should fall within the above confidence limits.
Analytical procedure
The author personally carried out the preparation and analysis of all samples for 87 Sr/ 86 Sr at the National Oceanography Centre in Southampton. The protocol followed for most of the samples is that described by Nafplioti (2008) . The small modification to the procedure at the stage of the acetic acid cleaning of samples for the removal of diagenetic strontium, outlined in Nafplioti (2009a) , concerns the archaeological animal enamel sample from Mycenae and the modern snail shells from Tiryns, Koilada and Kranidi in the Argolid only. The 87 Sr/ 86 Sr of the samples was measured to the sixth decimal digit by a VG-Micromass Sector 54 thermal ionization mass spectrometer (MS).
Biodistance analysis
Biological distance or biodistance analysis refers to the measurement and interpretation of biological relatedness or divergence between populations or subgroups within populations (Buikstra et al., 1990) . Under the terms 'biological distance' and 'biological variance' are grouped both genotypic and pheno-typic distance and variance, which are assumed to be proportional (Cheverud, 1988; Williams-Blangero and Blangero, 1989; Ousley, 1993, 1995) . In studies of past populations, the two broad categories of polygenic traits used in the assessment of biological relationships are: 1) metric or continuous variables obtained by linear measurements or indices calculated from measurements used to describe the size and shape of skeletal elements, and 2) non-metric or quasi-continuous anatomical variables often expressed as gradations from absence to full expression.
Although the author's doctoral research employed analysis of both metric and non-metric cranial and dental morphology, this paper will present selected results of the analysis of cranial metric morphology only. The analysis is oriented in time both vertically (providing time depth) and horizontally (allowing the comparative examination of contemporary but geographically distinct populations). By monitoring inter-and intra-population biological variation and distance over the course of time, this study explores the biological history of the examined populations for continuity or discontinuity. The latter would probably constitute positive evidence for the arrival and admixture of biologically different population groups, while the former would constitute negative evidence to that effect.
Drawing on Howells' (1973) classic study of cranial variation in human populations, this research adopted Howells' set of fifty-seven cranial measurements (Nafplioti, 2007) . Measurements were taken following Howells' definitions (Howells, 1973) , using four types of instruments, as appropriate, and the data were analysed using univariate and multivariate analytical techniques (SPSS version 12.0). For a detailed description of craniometric data collection and analysis, see Nafplioti (2007) .
Materials
The human skeletal collections studied using analysis of cranial metric morphology and/or 87 Sr/ 86 Sr analysis of selected enamel samples, as well as the samples used as controls for the local biologically available 87 Sr/ 86 Sr, their provenance and dating are given in Table 1 , and marked on the map in Fig. 1 .
Results
Proof statements
In order to confirm the theory examined in this paper, the following conditions need to be met:
1) The people buried in the so-called "warrior graves" or tombs of Mainland architecture are nonlocals at Knossos; they were born at Mycenae. Mycenae in the Argolid amongst all other Mycenaean centres of that time appears to be the strongest "candidate" capable of invading and politically dominating Knossos.
2) The biological history of the Bronze Age Knossos population is disrupted at the end of the LMIB. Discontinuity in the biological history is manifested as follows.
2.1) The intra-population variation increases for the Knossos population samples postdating the LMIB destructions compared to earlier ones, due to the arrival of biologically different individuals from the Argolid.
2.
2) The inter-population distance of the successive Bronze Age Central Cretan population samples increases between the samples dating immediately prior and following the suggested migration.
3) The distance between the populations from the Argolid and Knossos district decreases for the samples postdating the suggested migration, due to the influx into Knossos of people from the Argolid.
Strontium isotope ratio ( 87 Sr/ 86 Sr) analysis
Because most of the results of 87 Sr/ 86 Sr analysis of dental samples from individuals from Knossos dating to the period following the LMIB destructions have already been published elsewhere (Nafplioti, 2008) , they are only briefly presented and discussed here, emphasizing more recent corroborative data for the local biologically available 87 Sr/ 86 Sr signatures in the regions examined (Nafplioti, 2011) .
In order to confirm the hypothesis tested in this paper, the 87 Sr/ 86 Sr values recovered from enamel samples of individuals from 'warrior burials' or tombs of Mainland architecture at Knossos postdating the LMIB destructions (i.e. the shaft-grave and chamber tombs at Sellopoulo and the KSP chambers tombs) should (i) be different from the local biologically available 87 Sr/ 86 Sr values at Knossos and (ii) fall within the confidence limit for characterising the local at Mycenae population.
Patterning of the data on the local biologically available 87 Sr/ 86 Sr at Knossos in Central Crete, Mycenae, Tiryns, Koilada and Kranidi in the Argolid clearly suggests that there is enough variation between Knossos on Crete and the Argolid in the Mainland to allow for population movement between the two regions to be detectable (Fig. 2, Table 2 ). 87 Sr/ 86 Sr measured in enamel samples from the KSP collection (n=4) was calculated as 0.708847 ± 0.000251, and the values range between 0.708478 and 0.709037. Ratios measured in the enamel of three of the KSP individuals analysed fall within (two cases) or slightly below (one case) the confidence limit(s) based on human bone and/or modern snails from Knossos. Using the animal enamel criterion (0.708521 to 0.709302), however, none of these three KSP individual can be identified as nonlocal at Knossos. Moreover, the value measured in the enamel of the fourth KSP individual analysed, i.e. KSP IV, I (0.708478 ± 0.000011) is also very close to the lower limit of the range of local at Knossos biologically available 87 Sr/ 86 Sr values determined from archaeological animal enamel samples.
Further, 87 Sr/ 86 Sr values measured in samples from all the Sellopoulo and KSP individuals, except for SEL1, IV and KSP IV, I, are very similar to those recovered from the earlier Ailias and Gypsades collections, which are assumed to represent the local Knossos population.
Regarding the two low enamel values recovered from the SEL1, IV (0.708604) and KSP IV, I (0.708478) individuals, the fact that a value of 0.708535 measured in the dental enamel of a sheep/goat from Gypsades, used in this study as a control for the local biologically available 87 Sr/ 86 Sr at Knossos, is very close to the first two demonstrates that it is not illegitimate to characterise the two individuals in question as locals at Knossos.
Additional negative evidence for the presence of Mycenaeans among the Sellopoulo and KSP individuals derives from the local biologically available 87 Sr/ 86 Sr at Mycenae. This was determined from one archaeological animal enamel sample, and four modern snail shell samples ( Table 2 ). The mean 87 Sr/ 86 Sr for the latter was calculated as 0.708267 ± 0.000043 and the range for 2 s.d. is 0.708181 to 0.708353. This is used here as the confidence limit for characterising the local Mycenae population and is marked in Figure 4 by the horizontal band of squares. The horizontal interrupted line on the same graph marks the 87 Sr/ 86 Sr value measured in the dental enamel of an archaeological pig from Mycenae (0.708082 ± 0.000010). 87 Sr/ 86 Sr values for all individuals from Knossos (0.708478 to 0.709227) clearly fall above the confidence limit for the distinction between locals and nonlocals at Mycenae. Thereby, according to the present data none of the Knossos individuals analysed may have been born and raised at Mycenae.
In Figure 5 the horizontal band of squares marks the confidence limit for the distinction between locals and nonlocals in the Argolid, determined from 87 Sr/ 86 Sr values recovered from modern snails from three sites in this region in addition to Mycenae, i.e. Tiryns, Koilada and Kranidi (Table 2) . Again the values for all the Knossos individuals fall above that range. Therefore, based on the above results the hypothesis that nonlocals from Mycenae, or generally the Argolid, are present at Knossos from the LMII onwards can be rejected. 
Biodistance analysis
Cranial metric morphology: Intra-population variation and inter-population distance of Central Cretan population samples This section investigates the biological history of the Bronze Age Knossos population for evidence of discontinuity. Analysis of cranial metric morphology focuses on the relationship (relatedness vs. divergence) between the Ailias and Gypsades collections on the one hand, and the Sellopoulo and Mavrospelio collections on the other. The first two antedate the LMIB destructions (MMII-LMIA), whereas Sellopoulo and Mavrospelio postdate them (LMII-III).
Fluctuations in the intra-population variation over the course of time due to differential amounts of gene flow from extraregional source(s) can be monitored by measuring the mean distance of the population samples studied to the regional population centroid. According to population genetic theory, if all populations within a region exchange migrants from an external source at an equal rate, the relationship between the average intra-population variation and genetic distance of each population to the regional population centroid (i.e. the average heterozygosity of all subpopulations) should be linear. When one population increases the rate of genetic exchange with external sources, its intra-population heterogeneity will increase due to the influx of new genes and the linear relationship will be violated (Harpending and Ward, 1982; Relethford and Blangero, 1990) .
As regards the theory examined in this paper, if Mycenaeans invaded Crete at the end of LMIB, politically dominated and settled at Knossos, the mean distance of the Knossos population samples to the regional (Central Crete) population centroid would be expected to increase for those postdating the destructions. Thus, higher values for the mean distance to the Central Cretan population centroid are anticipated for the Sellopoulo and Mavrospelio samples, which postdate the destructions, compared to the earlier Ailias and Gypsades.
Mean squared Mahalanobis distance (D 2 ) to the centroid of the Central Cretan population was calculated for the Moni Odigitria, Ailias, Gypsades, Sellopoulo and Mavrospelio population samples. Distances were calculated for six cranial metric variables that describe the cranial length, breadth and height, and the midline curvature of the calvaria (GOL, XCB, VRR, PAC, PAS and PAS-see Nafplioti [2007, 348] for a description of the codes for metric variables) and the results are shown in Table 4 .
Based on the above results, Moni Odigitria shows the highest value for the mean squared Mahalanobis distance (D 2 ) to the regional Central Cretan population centroid. This is not surprising given the geographical distance of Moni Odigitria to the Knossos region, where all other collections tested derive from, and will be further discussed in the section, which assesses inter-population distances for the Cen- tral Cretan population samples. Moreover, the lowest values calculated for the above analysis were for the Sellopoulo and Mavrospelio samples. Thus these results falsify the hypothesis for an increase in the distance of the Knossos population samples to the regional population centroid for the samples postdating the LMIB destructions compared to the earlier Gypsades and Ailias, as a result of an influx of biologically different population elements and an increase of intra-population variation. Principal Component Analysis (PCA) was applied to variables describing cranial length and breadth (GOL, XCB, XFB, FRC and PAC) in order to assess inter-population distance for population samples from Central Crete spanning the Bronze Age. Table 5 shows the amount of variance explained by the two extracted components and Table 6 the component loadings for PCA of cranial size and shape. Despite the relatively low sample size (n=43), plotting of the PCA results in Figure 6 clearly shows that the Sellopoulo and Mavrospelio individuals, postdating the LMIB destructions, tend to have a cranial shape very similar to the earlier Gypsades sample, also from the Knossos district. The male and female individuals from Gypsades, Sellopoulo and Mavrospelio appear to have a cranium that is rather broad relative to its length when compared to individuals of the same sex from Ailias and more so to Moni Odigitria from South-central Crete. Therefore these results suggest a gradual rounding of the cranial shape for the Central Cretan population in the course of the Bronze Age, resulting from the increase of the cranial breadth in relation to cranial length. They further provide negative evidence for a disruption of the biological history of the Knossos population following the LMIB destructions due to an increase in the biodistance between the samples dating immediately prior and following the destructions.
The gradual rounding of the cranial shape of the Central Cretan population over the course of the Bronze Age and the very similar shape of the Gypsades, Sellopoulo and Mavrospelio crania can be more clearly appreciated by plotting the Cranial Index (100*maximum cranial breadth/glabello -occipital length) data. The Cranial Index describes the cranial shape and higher cranial indices reflect a more rounded cranium. In Figure 7 , the Cranial Indices for all the above-mentioned Central Cretan population samples are plotted in chronological order, from the Early to Late Bronze Age. Cranial Indices were calculated separately for males and females from each sample.
The gradual increase in Cranial Index over the Bronze Age most probably reflects gene-flow from population/s biologically different from the Early Bronze Age Cretan population and from inter-population biological interactions (admixture) in the succeeding periods. An alternative interpretation implicating the thermoregulatory model of Beals et al. (1984) and adaptation to colder climatic conditions carries less weight.
Therefore, analysis of cranial metric morphology provided negative evidence for a disruption of the biological history of the Knossos population at the end of the LMIB.
Cranial metric morphology: Inter-population distance between the Argolid and Central Cretan populations If the examined hypothesis is true, biodistance between the Argolid and Knossos populations is expected to decrease following the LMIB destructions. PCA was applied to explore the relationship (relatedness vs. divergence) between the three successive MMII-LMIII samples from the Knossos district (Gypsades, Mavrospelio, Sellopoulo) on the one hand, and the LMII-III Apatheia sample from the Argolid on the other. The inter-population relationship was assessed using the same variables (GOL, XCB, XFB, FRC and PAC), which were analysed to explore the relationship between the Central Cretan population samples, and the results are given in Tables 7 and 8 (n=24). Plotting of the data in Figure 8 shows a distinct separation between the Late Bronze Age Knossos samples and the roughly contemporary Apatheia from the Argolid. All but one female individual from Apatheia appear to have crania that are narrow for their length in comparison to their contemporaries from Crete. The representation of the two sexes in the tested samples excludes the possibility that the difference in cranial morphology between the Cretan and Argolid samples is due to sexual dimorphism and differences in the representation of males and females in the population samples tested. Concerning the brief overlap of the Argolid and the Cretan samples, the Knossos male that groups with the Apatheia individuals is from the Gypsades collection that dates to the period before the LMIB destructions. Hence patterning of the data shows a distinct separation of the LMII-III Knossos individuals from their contemporaries of the same sex from Apatheia (Mainland). In order to further investigate the above relationship, biasterionic breadth (ASB) was substituted for maximum frontal breadth (XFB) in the PCA; the former variable describes the posterior breadth of the Tables 9 and 10 (n=27), and their plotting in Fig. 9 confirms the conclusions of the previous analysis (Fig. 8) .
To sum up, based on the results of cranial metric morphological analysis presented here, both hypotheses for a disruption of the biological history of the Bronze Age Knossos population and a decrease in the biological distance between the Argolid and Knossos populations from the LMII onwards can be rejected. Additional analyses of cranial and dental metric and non-metric morphology not presented here due to space limitations corroborate the above findings (see Nafplioti, 2007) . 87 Sr/ 86 Sr analysis provided negative evidence for the presence of nonlocals in LMII-IIIA tombs at Knossos that have been associated with Mycenaeans, and specifically rejected the possibility that any of the individuals tested could have been born and raised at Mycenae or generally the Argolid. Moreover, even if the individuals analysed do not represent first generation immigrants from the Argolid, but their descendants, this gene flow into the Knossos population should have been detectable in skeletal morphology. However, analysis of cranial metric morphology on the one hand suggested that the Late Bronze Age Argolid and the roughly contemporary Knossos population samples are biologically distant enough to allow tracing of fluctuations in their biological relationship resulting from interregional population movement and biological interactions. On the other hand, the analysis showed continuity in the biological history of the Knossos population from the Middle to Late Bronze Age. The above results are not consistent with one of the two principal constituent elements of the theory of a LMIB Mycenaean invasion of Crete and political domination of Knossos; they show that the "warrior burials", "burials with bronzes" or tombs of Mainland architecture at Knossos need not necessarily be associated with Mycenaeans. Therefore, on present data the theory tested can be rejected.
Discussion and Conclusions
Additional negative evidence for this theory derives from further analyses of cranial and dental metric and non-metric morphology presented in the author's unpublished doctoral thesis (Nafplioti, 2007) , as well as the material culture itself. As regards to the latter, the timing of LMIB destructions on Crete and the inference that they represent a single horizon have been seriously questioned in more recent studies of archaeomagnetic and material culture data that demonstrated a rather broad contemporaneity of one or two generations for these destructions (Driessen and Macdonald, 1997) .
Likewise, regarding cultural discontinuity, it is not the case that all novel cultural features in post-LMIB Crete were simultaneously introduced shortly after the destructions, nor do earlier Cretan traditions generally cease. There is ongoing debate over the timing of introduction of the Linear B writing system to Knossos, which constitutes the second principal constituent of the theory of a Mycenaean invasion. The dates suggested range from the LMII (Driessen, 1990) to the LMIIIA1-2 (Popham, 1970) , or even the LMIIIB (Hallager, 1977, unpubl.; Niemeier, 1985) ; more than a hundred years after the destruc- tions. The suggested 'abrupt' nature of cultural change in the funerary architecture and mortuary practices, which fits this theory well, is largely exaggerated by archaeological bias and the paucity of cemeteries on Crete dating immediately prior to the destructions. Moreover, there is evidence from the Poros cemetery (Lembessi, 1967) , 5 kilometres north of Knossos, for a transitional architectural type between the Cretan-Minoan and the Mainland-Mycenaen chamber tomb, dating to the LMIA. Based on the above, the author argues here that even if at some time in the LMII-III period Mycenaeans were present at Knossos, their presence there did not take the form of invasion and imposed political domination, nor were they responsible for the LMIB destructions on the island. After all, the absence of refuge sites on Crete dating to this period is more consistent with the hypothesis for an internal rather than an external enemy (Driessen and Macdonald, 1997) . As has been discussed in more detail elsewhere (Nafplioti, 2007 (Nafplioti, , 2008 , the results of this study appear to be compatible with more recent archaeological theories for the LMIB destructions and the subsequent cultural upheaval that emphasize factors internal to the Cretan society, social competition and unrest, probably linked to the economic and psychological consequences of natural disasters (e.g. Marinatos, 1993; Driessen and Macdonald, 1997; Rehak and Younger, 2001; Preston, 2004) . According to these, the new local leaders, whether affiliated to some extent with the Mycenaeans or not, adopted a rather new, largely Mycenaean in origin, symbolic system that was not completely unknown to them due to ongoing inter-regional contacts, in order to justify the political change and legitimize their power (Schallin, 1993) .
